
DATE:

gUBJECT:

G. Mike Aliev ...

A~.~u~t 3, 2005

Recommer, dation for repi~cement Of Fabric FJ]ter Begs

We re~.:o.~meod ±.h~t Mmi1~tenaD~.:w. budget for rep]~c.em~nt of tb@
F~bZic ~’ilte~ Bag~ in the ne~ t~ree r.o four ys~r~

Ibis recommendation is bs~ed on receDt bag testi)~g ,[see .atYached
~aport~). Two bags wer~ removed f_~cm Uni.t ~ c~.~mpartment IB07 an~
two bag~ from []nit 2 compartment IB09~ qneSe compartments hai the
oldest "rebaq" dates witbo~t any indlv-’,iual f~l~_er =ag
rep!ace~,ents. This ~@.iec~ion criterla eliz, ina~ed the possibility-
of t~.~ting on e bag only recen-~l y rep}.~¢ed. One D~g from each
compartment was ~eat to one of two labs. The te.~ting performed by
the ~abs .~hows good cczre]~t±co, indlcatin~ credible results.

£5tlmates by the !abs place the r~/~ainJnq useble life o~ the
filter bags at app~oxime.tely 30 percent. This e$t±~.ate
dictate replacement in 2009. However, these estim~t@.s do no~
account for [:he increased flo~’~ due no "anlt upr~Tes or recent
~hs~:ges in f;y ash propert%es. In addition, starting in 2D09
would initi~r.e tlle zep]acement in Oniu 1, which has the. newest
fj l.-.er bags. A conserva~ ire approach start~ the replacement in
2008 be~i,n~:n9 with Unit 2.

[]nit ] Test~nq is scheduled ~O be comp-eted cn work Orders 05-
62723 an4 05-62724. Results fro,, The Unit 1 tes~, which may
indicate mOr~. inm, ediate attmntion, will be forwarded.

Any qUesti~ns regazdiug the t~.sting ~.ay be directed to 8ret Ken.u
mt ext. 6447

Attach,,~nts [2)

George W o cross
Jcn A. Finl i.r~sou
~oe D. Ha=~J ~n

IP12 001438



Environmental Consultant Company

April 1, 2005
~ 742..!
P~ge t

REPORT
INTERMOUNTAZN POWER S!~RVICE CORPORATION

ReferenCm u_n_-e____2.. Sa9 E. validations

TwO re~er------~ air cleanirKj filt~r bags were receivel3 for tes"d~ and
evaluati(~ns. The bags ~r~ in ~ same L~g/box wit~ Lhe following ou~k:le
lal~ls: Unit 2 ~ 2B07 and _U.njt 2-21309.

The bags hev~ t)o~n in servi~e from 10/95 and 9/97.

The specific loot-ion o1" the indt~Llal I:~s was not i~lentifiL--’d he~e, bags
can onW Oe assigned as from Ur~t 2 wfch projected service use,

These bag5 yie~L-~l nomLnal levels of as receive~ oerrneabili~ reading.
Exatn=natrion ot the fly ash cake s~-uL-’~re revealed a generally porous formation
with no significant level of agglomeralions.

Photo A and B are vi~’s cOmrnO~ to ~1-~ ~ull profite of the l:~:js.

IP12 001439



There iS no signi~ca~t diflfereno~ In nod~ia pol~JlalX~n indicative of no
n’K~ture er~>U~ haviag occurred sino~ the 10/96 ]nstallaUon c~-te,

Oeani,~ flows generated good owra,ll discha~e charactensbcs with good
elevations in permea~ibf throughp~.

The levis ere common to b0bh bags h~rbhm indicative of r~ abnormal
condi!~m from bhe first: ~O/gG Ins~al]atk~ oper~ng pe~od ~o dat~.

ExaminaU,on of tl~ lirm~s 04: collapse revealed good ectual distant sparing
and intensity msu~ting from go(x+ upward tensioning and good denning ~verse
air ~ di~ ~h the compaftJll~Kes.

TI~ m~ia is ~ good ash c~llectJon characterisik~ wl~ no sKjnificant @ne
micron dust I~rm~on.

Phel~ C ,~nd 0 are views ~ tf~ dean air side of: the bags revealing very
minimal te’veis of dust peneu~l~’~,

Photo C

IP12 001440



April
TLN 74~
page

Flex cycle~ also inOica~e goo~ levels of endumn~,

~ ~s are ~ a~ 65% tO 70% maximum ~e~i~a~o~ i~ls
i~i~e of g~ furor ~i~e u~ ~nt~al.

abnormal v~_a~ or bag to bag [ont~ct is demortstTat~=d.

IP12 001441



INTE;RMOLtNTAIN POWER

Fi~e: Content.

"v":ea’,’e 3 X 1 "I3~LL ~’.n[im 44 X 24

F~l|inp Wkl;’~.

Tl’l, ickne~, !~l;Cl"=esi: .OtE [:,ens.ii? Fador.

C I ~errlv.:al "1
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1 re.atrnent- ~hys~cal l’),f:e"

I % ~gnition : ~s~ [~

¯ - % Ex:,oactable Matter 8ULPHATES

~NTERMOUNTAIN POWER
TLN " 742 J

Fibe.’ Goaten[ ECDE

TWILL

F,l:,ng Wid~’~

Im~hes~ .014 ~nsi~ Fa¢L~r’

C Pe~ni~,i T ~pe AR

~d A]k~ln:~ IP~F~ 10,01

..I    ’v%’e .~lr:l
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@ ~ H~,r.

_ I Ib~’in¢.l-

-. Perren: Lo~__~’
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~ew’n:..- "I h’ea~ 5 T~i.lkfa~

R m9 C ¢.ver: LOC K
T~p

Fabncat, u,’ A al,ng GiX~D

center
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Grubb Filtration
Testing Services, Inc.

Laboratory Report

1~16 Route !~ Horih

TEt. (8561461.18OI)
FNt (856;4G1.1613

Total Pages: ~ (4)

Prepared by: ~oc 5ti~b~ Rel)ort #4094

Send To,., Name:
Company;
Loc~tion:

Request and Sample Descrlptlon

~;ummary and Comments

bags w~ lul~L~ ~’[:-2, IB-09. :: To ~ft~’~tiatc ~m. wc ~bi~Ly d~i~tcd

~gr,ifi¢snt ~r ~idcm. C~sp~di~Jy. the Mull~ ~r~t ~treng~ w~ sill] ~[r]}r ~[gh ~
35~ ~J (~) for #1 ~d ~ ~u~ul(~’ely. ~tm~[deri~g fl~- l~ve near]}’ ~n ~s of

~le di~ pc~lity ~vcragcd 1.20 a~d l-~ ~[Trk row #~ ,nd g2 ~ctiv=l~. ~1~

rcv~-gas ~g~, bar still ~ove 6~ J CfLn ~e~Mld ~r b]indi~. ’lhcrcfore. [f ~ ~rr~t
drop [s ~oO’. pc~abi[ity woulg ~ ~ic~tc rcphc~�~,

IP12 001444



(.;rlpbh I~lt[’atim:)’le~n8 ~r~L~L,% [~.

Idegtlfication

rh+ t~o ~,~J ~t[cz ~a~ wu~e p~k~ in ~ ,~[ngle pL~stic ba~ thin wag ~g~ed "t)-2, l]~(l~."

Ar r.he Top ¢d~�, ~,th filler ba~s w+r¢ ]~�[+d =l]~-OP" {lit h~dwrit~.eJ, W© ar’oJt~ar~_[),
~]e.~l~p_~t+d Lhem #] and #2.

325 1441 ~2) 3;’51442
REV B RF.V B
?AS 13 13 HW 8

handwriting witk

Observations

~gs ~ ~i~. IIo~,~rer, ~sc b~s e~ly ~v¢ ~[b ends
~ I=s d~[ lo~ on

Ra~ w~dth was =~m~ma]Ty

~i~d ~- ~ wid~ rite

plated).

IP12 001445



(i( [~ d[f-ficu/t m ~ay ff ~e dusL ,¢,,,~1d h.~x~e ~d a mc~[ngf~l ctTcc( on the mca~zcd v~acs

Fabric Physical Characteristics

I~ i~.~pe~ion of ~ v~tm]~cd samples, [he t~hri~ oi ~ch 1~ w.~s .~ nom~i J3.3 oziyd:
w0v~ fibeq~lam;

Count:

V~.rn, war~’.
ti1I:

3 ~ 1 Ju£L-hmJd L~[]], w~p _Fa,~�

44 × 2A per inch, ¢,~rp x fi]]

37
75 2,:0 ~:xturc~ ~. 75

FiniS: p~l~ ~r~) e~Lor (]e~ks like ~ded B(~F

PermeabFIRy Profile Icfmif~z @ 0..5" w.~.; avczagc of three
T~urer~enm a[ each ioc~tion)

O,A. Average:

#1

] .(]]
1
1.3S

.25
[.05
.61

1.30

VBcugm~d

Top:
Middle:
Bottom;

O.A, Avc~nge:

#L

21.5
23,3
24.R

23.2

26.1

32.6

27.0

IP12 001446



Pa~e4

I

Tep"

O.A. A,~’cr~c:

#!

389
391

358
364

358

IP12 001447



Grubb Filtration
Testing Services, Inc.

www.GFTS.com

Laboratory Report

8006 Route 130 North
Post Office Box 1156
Delran, NJ 08075

TEL (856) 461-1800
FAX (856) 461-1613

Date: March 17, 2006 Total Pages: five (5)

Prepared by: Joe Stieber Report #4182

Send To... Name:

Company:

Location:

Bret Kent

INTERMOUNTAIN POWER SERVICE CORP.

Delta, Utah

Subject: Purchase Order No. 05-43596; Used Filter Bag Testing, Unit #1

Request and Sample Description

Two (2) used woven fiberglass filter bags were submitted for standard testing to determine
the remaining life. These bags were in service on fly ash from a coal-fired boiler. The bag
from 1A08 was installed in April of 1998 (about 89 months of service when they were
received at GFTS in September 2005) and the bag from 1A09 was installed in May of 1997
(about 100 months of service). No operating problems were reported.

Summary and Comments
Presumably, since there were no reports to the contrary, the bags are currently operating
satisfactorily (and that is what we would expect that based on our laboratory analysis).

Both bags were in good physical condition with no failures present or impending, and there
was no significant wear evident. Although the washed fabric from 1A09 was a pale gray
color vs. a silver-gray color for the washed fabric from 1A08, both seemed to be the basic
color of "acid-resistant" finish. More importantly, the ignition loss values of 4.90 and
4.95% for 1A08 and 1A09 were close to the nominal 5% level we would expect for acid-
resistant finish (i.e., the long service does not appear to have caused any meaningful
dissipation of the protective finish, even if the color was a little blanched).

Correspondingly, the average Mullen burst was still high at 375 and 377 psi (net) for the
bags from 1A08 and 1A09 respectively. For woven fiberglass bags, we consider 200 psi to
be the threshold of concern. Two bags from Unit #2 tested on previous report #4094 (dated
June 30, 2005) were similar at 385 and 358 psi (net).

IP12 001448



Grubb Filtration Testing Services, Inc.
Report No. 4182
Page 2

We do not know if any (or how much) loose dust was intentionally emptied from these bags
before shipment to GFTS, but they had moderate as-received weights (27.3 and 25.8 lb for
1A08 and 1A09) and just modest piles of dust (4.5 and 4.0 lb) were "milked out" of them.
Afterwards, by visual inspection, both had a moderate residual dust cake with no crust or
nodulation.

The dirty permeability of 1A08 averaged 3.10 cfm and 1A09 averaged 1.79 cfm. 1A08 is
distinctly higher then the nominal 2 cfm level we would expect for a normally-operating,
used and dirty reverse-gas bag. 1A09 is comparable to the nominal level. 1A08 was also
somewhat higher in vacuumed permeability (31.0 vs. 19.8 cfm) and after washing (67.0 vs.
58.7 cfm).

There was no apparent reason why 1A08 should be higher in permeability, especially since
the washed fabric physical characteristics were so similar. In any case, the permeabilities
were average to better-than-average so they should not represent an operational problem if
the cleaning cycle is effective at removing the in-situ cake buildup. In contrast, the bags
from the previous report averaged just 1.20 and 1.30 cfm dirty, but 23.2 and 27.0 cfm after
vacuuming.

Predicting remaining bag life can be precarious, especially when we don’t know the current
operating status. However, assuming current operation is satisfactory, and in view of the
good condition of the submitted bags, another two years of service (or more) would not be
an unreasonable expectation if operating conditions remain largely the same.

IP12 001449



Grubb Filtration Testing Services, Inc.
Report No. 4182
Page 3

Identification
The used filter bags were packed in separate plastic bags that were tagged:

ASO 1A8
0-10

A90 1A9
0-10

We will subsequently refer to them simply as #8 and #9. We found the following bag
manufacturer’s stamp at the top of each bag:

#8: 325 1441 #9: 325 1442
REV C REV C
DW 24 WD 14

Dimensions

Bag Weight
As Received:
Dust "milked out":
Dirty bag:

Length
Seam:
Opposite:

Flat Width
Top:
Middle:
Bottom:

#8

27.3 lb
4.5 lb

22.8 lb

19-3/16"
19-1/4"
19-1/4"

#9

25.8 lb
4.0 lb

21.8 lb

19-3/16"
19-3/16"
19-1/4"

Fabrication Details

Both bags were similarly fabricated. The top had an integral compression band cuff with a
steel cap installed. The cap of #8 had a patina of reddish-bronze color, but it was not rusty.
The cap of #9 was a dull metallic gray color. The vertical seam was felled with triple
needle chain stitching. Each had eight (8) progressively-spaced expansion rings. Each ring
had a double layer self-material ring cover attached with two rows of double needle lock

IP12 001450



Grubb Filtration Testing Services, Inc.
Report No. 4182
Page 4

stitching. The rings themselves were not rusty; instead, they were a metallic gray color (as
if they were plated). The bottom had a 2-1/4" integral compression band cuff.

Observations

Externally, both bags were lightly dusty as received; however, much of this external dust
was likely contamination that occurred after removal (in particular, from being stuffed
inside the plastic shipping bags).

After a modest pile of loose dust was "milked" from each bag (by gently raising the laid-
fiat bag progressively from top to bottom), each had a moderate to light residual cake of
dark, tannish-gray dust with no crust or nodulation.

The pH of a 5 g mixture of dirty fabric from the middle of each bag in 100 ml of distilled
water was mildly alkaline:

#8: 8.62
#9: 9.24

Both bags were in good physical condition with no failures present and with no significant
wear evident.

Fabric Physical Characteristics (washed middle samples)

Weave:

Count:

Yarn
warp:
fill:

Weight:

Permeability:

Finish
color:
ignition loss:

#8 #9

3 × 1 left-hand twill, warp out

44 x 24 per inch, warp x fill

37 1/0
75 2/0 textured + 75 1/0

13.63 oz/yd2

67.0 cfm

silver-gray
4.9O%

13.71 oz/yd2

58.7 cfm

pale gray
4.95%

IP12 001451



Grubb Filtration Testing Services, Inc.
Report No. 4182
Page 5

Permeability Profile (cfm/ftz @ 0.5" w.g.; average of three
measurements at each location)

Dirty #8 #9

Top: 2.32 1.58
Middle: 2.45 1.82
Bottom: 4.52 1.97

O.A. Average: 3.10 1.79

Vacuumed #8 #9

Top: 29.5 18.3
Middle: 30.9 20.2
Bottom: 32.7 21.0

O.A. Average: 31.0 19.8

Mullen Burst Profile (lb/inchz net, tare = 35; average of three
measurements at each location)

Vacuumed #8 #9

Top: 379 375
Middle: 374 372
Bottom: 373 383

O.A. Average: 375 377

IP12 001452



Grubb Filtration
Testing Services, Inc.

www.GFTS.com

Laboratory Report

8006 Route 130 North
Post Office Box 1156
Delran, NJ 08075

TEL (856) 461-1800
FAX (856) 461-1613

Date: June 30, 2005 Total Pages: four (4)

Prepared by: Joe Stieber Repot#4094

Send To... Name:
Company:

Location:

Brett Kent

INTERMOUNTAIN POWER SERVICE CORP.

Delta, Utah

Subject: Purchase Order No. 05-43596, Used Filter Bag Testing

Request and Sample Description

Two (2) used woven fiberglass, reverse-gas filter bags were submitted for analysis of their
general conditions, permeability and strength with regard to remaining life. These bags
were in service on flue gas from a coal-fired boiler for nearly ten years (installed in 1996?).
There have been a few sporadic failures and AP is "ok" (5 to 7" with continuous cleaning).

Summary and Comments
The two bags were labeled "U-2, 1B-09." To differentiate them, we arbitrarily designated
them #1 and #2. As received, both ends of each bag had already been cut off (to facilitate
removal?). Otherwise, both were in good physical condition with no failures present or any
significant wear evident. Correspondingly, the Mullen burst strength was still fairly high at
385 and 358 psi (net) for #1 and #2 respectively. Considering they have nearly ten years of
service life, there is no reason to expect deterioration that would precipitate failures in the
foreseeable future if operating conditions remain largely the same.

Because of dust spillage into the plastic shipping bag, there was considerable dust contami-
nation of the external surface. We are not sure what effect this would have had on the
measured permeability, so we lightly brushed the exteriors before permeability measure-
ment. The dirty permeability averaged 1.20 and 1.30 cfm for #1 and #2 respectively. This
is a little lower than the nominal 2 cfm for typical used and normally-operating large
reverse-gas bags, but still above the 1 cfm threshold for blinding. Therefore, if the current
pressured drop is satisfactory, permeability would not dictate replacement.

IP12 001453



Grubb Filtration Testing Services, Inc.
Report No. 4094
Page 2

Identification

The two used filter bags were packed in a single plastic bag that was tagged "U-2, 1B-09."

At the top edge, both filter bags were labeled "1B-09" (in handwriting). We arbitrarily
designated them #1 and #2.

After vacuuming, we found the following bag manufacturer’s stamps at the top:

#1) 325 1441 #2) 325 1442
REV B REV B
?AS 13 DHW 8

These appear to be BHA stamps. Note: the final "2" in 1442 of Bag #2 was overwritten in
handwriting with a magic marker (over what appears to have been originally a "1").

Observations

Ass received, both ends of both bags had already been cut off during (or after) removal
judging from the fresh, jagged edges that remained at each end. Therefore, with no caps
present, considerable dust spilled into the plastic shipping bag. As a result, the exteriors of
the bags were quite dusty as received.

Because of the missing ends and the considerable dust contamination, we did not weigh the
bags, but with a shipping weight of 69 lb for the pair, the net weight for the filter bags was
probably about 60 lb, or 30 lb each, which would not be atypical of large reverse-gas filter
bags we examine. However, those bags usually have both ends remaining, so there would
be less dust lost on handling (not to mention the weight of the cuffs and caps that were
missing on the subject bags).

The remaining portion of each bag (about 31 to 32 ft long) was fabricated the same. The
flat width was nominally 19-1/8" (indicating a nominal 12" diameter). The vertical seam
was felled with triple needle chain stitching. There were eight (8) expansion rings, each
with a double layer, self-material ring cover. The rings were progressively spaced, so we
assumed the end with the closest-spaced rings was the bottom and the end with the widest-
spaced rings was the top. The rings themselves were not rusty (they looked as if they were
plated).

Ignoring that the ends had been cut off, both bags were in good physical condition with no
failures present and with no significant wear evident.

Internally, each bag had a moderate residual cake of medium to light-gray-colored dust with
no crust or nodulation. The dust itself seemed fine, but also finely gritty when rubbed on a
hard surface. Before measuring the permeability, we lightly brushed the external surfaces

IP12 001454



Grubb Filtration Testing Services, Inc.
Report No. 4094
Page 3

(it is difficult to say if the dust would have had a meaningful effect on the measured values
or if brushing was effective at minimizing any such effect).

Fabric Physical Characteristics

By inspection of the vacuumed samples, the fabric of each bag was a nominal 13.5 oz/yd2
woven fiberglass:

Weave: 3 x 1 left-hand twill, warp face out

Count: 44 × 24 per inch, warp × fill

Yarn, warp: 37 1/0
fill: 75 2/0 textured + 75 1/0

Finish: pale gray color (looks like faded BGF
"625" acid-resistant finish)

Permeability Profile (cfm/ft2 @ 0.5"w.g.; average of three
measurements at each location)

Dirty #1 #2

Top: 1.01 1.25
Middle: 1.20 1.05
Bottom: 1.38 1.61

O.A. Average: 1.20 1.30

Vacuumed #1 #2

Top: 21.5 26.1
Middle: 23.3 22.4
Bottom: 24.8 32.6

O.A. Average: 23.2 27.0

IP12 001455



Grubb Filtration Testing Services, Inc.
Report No. 4094
Page 4

Mullen Burst Profile (lb/inch2 net, tare = 40; average of three
measurements at each location)

Vacuumed #1 #2

Top: 375 353
Middle: 389 358
Bottom: 391 364

O.A. Average: 385 358
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Environmental Consultant Company
dedicated to fl/tratJon science.,.

Mai~ing Address:
P.O, Box 42537
Phoenix, Ar|xona 8S080

I0/19105
TLN 140K

Report
lntermountain Power

Reference: Bag evaluaUon (TLN - 29~c)
Purpose of test:

Two reve~ air cleaning filter bags were received for testing and evaluation.

The t:~gs were identified as follows:

Testing Results:

The results of the tes+jng data are attact’~:~d.

The as received Permeabllities in both bags have declined slightly over previous
bag data (qn_N 291C) Unit !.

Examination of the ash cake revealed dust agglomeration get.rating redL~:ed
voids for the flow throughput.

Photo A and Photo B are microscopic views of the as received ash cake
revealing the dense agglomerated ash with resulting tow voids within the cake
structure.

Telephone: 623-582.5155
Fax: 623-581-9264

o

O
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Photo A

October 19, 2005
TLN 140K
Page 2

Photo B

Bag I-A*-0-11 is at low flows/higher nodula than bag I-A9-0-11 however both
contain the agglomerated cake formation.

Previous data indicates Unit I has sonic assist,

The use of sonic assist will improve the level of discharge exhibited by these
bags under RA flows only discharge is hampered from fiber encapsulation (Photo C).

IP12 001459



Photo

October 19, 2005
TLN 140K
Page 3

Extractions of the nedula revealed moisture induced hygroscopic sulphates as
the binding force (calcium sulphate).

Moisture could be sourced from boiler tube leaks, dew p<)int encounters and/or
fautbf soot blowing allowing condensation.

Physical strengths both breaking and mullen burst are at generally good levels of
retention in full profile.

Tihere is no chemical or thermal deterioration present on these bags.

All losses have resulted from r_~rmal service use fatigue.

Both bags have good lines of collapse in full length indicative of goed upward
tension.

Photo D is a view of the lines of collapse common to both bags.

IP12 001460



Photo D

Octol:w~r :19, 2005
TLN
Page 4

These vertical lines form under the reverse air/collapse geometry of the bag into
star shaped pattern.

With good specific line intensity and spacing around the circumference, good
upward tensioning is indicated on the bags.

The bag I-A8-0-11 is rated at 65% terminated and bag 1-A9-0-11 is rated at
70% terminated indicative of good continued service use potential on both bags.

IP12 001461



INTERMOUNTAIN POWER Da~e : 10/19/200

TLN :140K

Identlfcation, 1 A84:t-ll

Fabric (:onstruct~on. WOVEN

Yarn System.. WarpiLe~gth, 37-110F

Avg, Weight [oz/sq yd] 13,56

Treatment° Physical Ty;~e: NONE

% lgn~t~o~q Loss

% Extradabte Matter SULPHATES

Weight
(ozisa vd~

Permeahlity
CFM/sq ft
@ .5" H20

Breaking Strength
Ibslinch

Breaking Strength
Percent Loss

Mutlen Burst (;bdsq ~nch~

Fiber Content: ECDE

Weave: 3 X 1 TWlL Count: 44 X 24

Filling Width: 76-110F+75-112T

Thickness [inches]: .015 Density Factor: 0.698

Chemicat Type: ACID RESISTANT

500° F/! Hour: 0.08% 1150~ FI1 Hour 4.46%

Acid Atka~ine [PHI: 10.14

Seaming: CHAIN

Cuffing: LOCK

Ring Cover. LOCK

(;~eaned (Wash~}

As Received

Clea~ (Washed

Hardware: C.R.

Sewing Thread: E GLASS

Fabrication Rating: GOOD

Top

21.92

18.0"9

13.54

1,03

4,5

55.3

279

157

53.50%

53.14%

348

57.82%

Center

21.82

17.69

13.58

1.28

4.6

55,!

274

160

54.33%

54.29%

352

~o~o~

21.11

17.55

13.57

t 37

5.0

54,7

261

149

56.50%

57,43%

341

Mullen Burst (percent Loss}                                               57.33%       58.67%

Flex Cycies
(NIT Methodi

Flex Cycles
Percent Loss

Other Testing

Ftl~,

F~

17312

1426

65.38%

61.46%

16894

1398

66.21%

6222%

16807

1312

66.39%

64.54%

IP12 001462



prepared for: INTERMOUNTAtN POWER Date ’ 101191200

TLN ’140K

Identification 1 A9-0-11

Fabnc Constructlon~ WOVEN

Yam System- Warp/Length: 37-110F

Avg Weight [oz,~sq yd] 13,71

Treatment~ PhysicaI Type: NONE

% tgn~t~ors Loss [LOll:

% Extractable Matter $ULPHATES

Fiber Content: ECDE

Weave: 3 X 1 TWIL Count: 44 X 24

Filling Width: 75-110F+75-112T

Thickness [inches]: .014 Density Factor: ,0756

Chemica~ Type: ACID RESISTANT

500’~ FI1 Hour .004% !150~’ F!I Hour: 4.31%

Acid Alkaline [PHI: !0.7!

Seaming. CHAIN

Cuffing’ LOCK

Ring Cover: LOCK

Hardware: C.R.

Sewing Thread: E GLASS

Fabrication Rating: GOOD
-PROF ~L F I,,~] # - Top Center Bottom

~s n~ived 21.88 21.73 21.41

We~h~
(oz/sq yd! c!~m~e~ 17.90 17.69 17.19

C{e~ ~Washed} 1369 13,74 13,70

A,s Received

Permeabidty
CFM/sq ft                               c~aned
@ 5" H20

Breaking Strength                 Watp~Length
Ibs/inch

Breaking Strength
Percep4 Loss

1.28

52

53.2

246

150

59.00%

57~ 14%

1.39

5.3

48.9

254

147

57.67%

5800%

343

1.57

5,5

49.7

239

133

60.16%

62.00%

327Mutlen Burst (ibs/sq inch} 339

Mutlen Burst (percent Less) 58.91% 58,42% 60.36%

Flex Cycles war~ 15832 15413 14102
(MIT Method)

F~lt 1242 1210 1093

Flex Cydes ’wa~p 68.68% 69.17% 71.80%
Percent Loss

F,t~ 66.43% 67.30% 70.46%

Other Testing

IP12 001463



Environmental Consultant Company
dedicated to filtration science.~

April 1, 2005
TLN 742.1
Page 1

REPORT
INTERMOUNTAIN POWER SERVICE CORPOR_ATION

Reference: Unit 2 Baa Evaluations

Two reverse air cleaning filter bags were received for testing and
evaluations. The bags were in the same baglbox with the followir~j outside
labels:            and UJ~Jt2,2B09.

The bags have been in service from 10196 and 9/97.

The specific location of the indMdual bags was r~)t identified hence, bags
can only be assigned as from Unit 2 with projected service use.

These bags yielded nominal levels of as received perrneability readings.
Examination of the fly ash cake structure revealed a generally porous formation
with no significant level of agglomerations.

Photo A and B are views common ~o the full profile of the bags.

Telephone: 623~582-5155
Fax: 623-581-9264

E.m~ii: ecc@t~agtest.com
Website: www.bagtest~com

IP12 001464



Apdl 1, 2005
TLN 742 .]
Page 3

Them is no significant differences in nodula population indicative of no
moi~are errcounters having occurred since the 10/96 installation d~-~e.

Cleaning flows generated good overall discharge characteristics w~h good
elevations in permeability throughput.

The levels are common to both bags further indicative of no abnormal
condition from the first 10/96 installa!~on operating period to date.

Examination of the lines of collapse revealed good equal distant spacing
and intensity resulting from good upward tensioning and good cleaning reverse
air flow distribution through the compartment.

The media is at good ash collection characteristics with no significant fine
micron dust per~:~ation.

Pl’~to C and D are views of tt’~ dean air side of the bags revealing very
minimal levels of dust penetration.

IP12 001465



~I ~, 2005
ll_N 742 J
Page 4

Breakin~j strengths and mullen burst vat~:~s are all at good t~,~els of
retention.

Rex c~cles also indicative good levels of endurarv’.~s.

These bags are rated at 65% to 70% maximum termination levels
indicative of good fijrther service use ~1.

No abnormal w~r or b~ to bag c~-~ is demonstrated.

IP12 001466



J

J

J

1

p~epared for: INTERMOUNTAIN POWER Date ’ 4/112t~6

TLN ~ 1’42 J

Identification UNIT 2-1

Fabnc Construction: WOVEN

Yarn System- Warp/Length: 37-IIOF

Avg, Weight [ozisq yd] 13.68

Treatment- Phys~ca~ Type: NONE

% IgnItion Loss ILO!]

% Extractable Matter: SULPHATES

Fiber Content: ECDE

Weave: 3 X 1 TWILL Count: ~t X 24

Filling Width: 75-112T+75-110F

Thickness [inches]: .015 Density Factor: .704

Chemical Type.

500° F/! Hour: 0,07% !150° FI1 Hour: 4.42%

Acid Alkaline [PHI: 9,93

J Seaming CHAIN

Cuffing. LOCK

Ring Cover: LOCK

Hardware: CR

Sewing Thread: E GLASS

Fabrication Rating: GOOD

Top Center

23.29

19.11
J Weight

(ozisq yd)

J

J Permeability
CFM/sq ft
@ 5’ H20

Breaking Strength
Ibsiincb

Breaking Strength
Percent LossJ
Mullen Burst (tbs/sq inch)

Multen Burst (percent Loss)

Flex Cycles
(MIT Method)

Flex Cycles
Percent Loss

Other Testing

23.74

19.51

13.68

291

6.8

43.7

283

165

43.40%

359

52.13%

18314

4199

63.37%

58.01%

23.46

19.37

13.65

2.99

7.0

44.9

284

163

43,20%

53.43%

362

51.73%

17981

4226

64.04%

57.74%

13.69

3.09

7.6

42.0

229

153

54.20%

58.86%

347

53.73%

16938

3679

60.12%

63.21%

IP12 001467



J prepared fo{. INTERMOUNTAIN POWER Date " 4~11200S

TLN ¯ 742 J

Identification UNIT 2-2

Fabric Construction: WOVEN

Yarn System- Warp/Length: 37-110F

Avg, Weight [ozisq ydl~ 13.54

Treatment- Physical Type: NONE

% Ignition Loss [LOCI

% Extractable Matter~ SULPHATES

Fiber Content: ECOE

Weave: 3 X 1 TWILL Count: 44 X 24

Filling Width: 75-114F+75-1121"

Thickness [inches] .014 Density’ Factor: .74~

Chemical Type: /1~

500° Ffl Hour: 0.t1% 1t50° F!t Hour: 4,63%

Acid A~ka~ine [PHI: 10,01

Weight
(oz/sq yd)

Permeability
CFM/sq ff
@ 5" H20

Breakx~g Strength
Ibs/inc.h

Breaktng Strenqth
Percent Loss

Mullen Burst Itbsisq inch)

Mullen Burst (percent Loss)

Flex Cycles
(MIT Method)

Seaming: CHAIN

Cuffing: LOCK

Ring Cover: LOCK

Hardware: CR

Sewing Thread: E GL~

Fabrication Rating: GOOD

Top

23,88

19.60

13.51

2.74

6.7

47.5

264

23.64

19.41

13.68

2.83

6.9

47.1

261

Bottom

23.51

19.28

1&44

3.00

7,5

48.3

217

349

53.47%

17421

4070

53,20%

16943

3753

55.07%

15838

3049

Flex Cycles
Percent Loss

Fill

Othe~ Testing

66.11% 68.32%

5930% 62.47% 69.51%

IP12 001468



Response 12
IGS03-02 Air Heater Element Replacement

Bret Kent

Baghouse Rebag Study

IP12 001469


